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&ft<£ft&&?r'7y^te-iw.<o^$t (c) w&o>fr 

flE^nyy^afc-f^co^* (C) <t*> . 

ifc, 

[0 0 0 1] 
[0 0 0 21 

[ o o o a ] ?*^-/wmzttmmhtem&fo 

[0 0 0 4] ^f^W»J;^oi^$:^it5i 

I — y& ffi |Mj t5ft oo^to^. ^ ^P^y > j§£ 7- £ 
[ 0 0 0 5 3 



**^*f>Ui4v\ llft©<&RJR"C«4-: 

W**>^x*$e>i*jffi»igM©^fc|R fettle *blckh 
*>fcA/tf<K, i'ft*>%*<«1i»*5J:t»Brfir*jit-5 

[ooo6] (wmxm ow s ) 

(Capocchi) , Coll. 5 1 N 6 0 3-5 12, 19 
8 7 c a?*- ( KoiJor) ^ot^^^x (Smithies) 
Proc. Null. Acud. Sci . USA, 8 6, 8 9 3 2-8 

a»UXW%5, /^7V (Borman) EMBO, j v 
7, 7 2 7-7 3 8, 1 9 8 8, ttt MgVII»(fc|co 
V*T*»LT^S a /<-^ (Burke)^ s Science , 2 3 
b, 8 0 6-8 1 2, 1 9 8 7li-f^h©AlWftfi 
fr^^-|C0V^*ftLTV^ f *ft#»# (Garza) 
Science , 246, 641-6 46, 1 9 8 9*5* 
U^fi^J^-Yv (Brown Stein)*, Science , 2 4 
4, 13 4 8-1 3 5 1, 1 9 8 9#fi« 0 S (Saka 

no) *^fi-^p -y ij *smmnm*<Dg,im±jr* ^ ^ 

^■0V^r*WLr^3. (Turcker)^, Proc. 

Natl. Acad. Sci . USA, 7 8, 7 6 8 4-7 6 8 
8, 19 8 1 tt^^^I«Am*i8fe^E^J[C0V^r«* 
UT^5 a Zfvlslr^xfji, (Blanken Stein)*}*^ 
V^/MKruwinkel) , Hur . j . immol . N 1 
7, 1351-1357, 1 9 8 7|j;-rf>^^pf^^ 
*j*to^T**Lr^5 0 i>a>r^- (Joyner) 

*, Nature, 3 3 8, 15 3-15 5, 19 8 9, h 7 
(Traver) ^, Froc. Natl. Acad. Set . USA, 
8 6, 5 8 9 8-5 9-2, 1 9 8 9^^^ 
(Panchis)^, Proc. NuLl. Acud. Sci . USA, 8 
7,51- 9-5 113, 19 9 0#f&, 
[0 0 0 7] 
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[0 0 0 8] cwfitlt (l) fttr.i^ft&'/v/V 
y£4£&-C£4^; (2) **&#i/»:/y ^fifi** 
< £ *> 1 oco&ffi^n ;/ y v*£»*fctt*c0fc 

ny^b, W± (1) (2) *#f8£"f*t>0> 

S^yy y&c 7«<0««tt J ^5 >f 

^t?^ffl^tt^p ^y >-iftfe^ffi«r*1-5 d i 
[0 0 0 9] 

SCfc J: I/, * tt^raCSB * fc »4 B ft i: -r S * w J: 5 WJ 
O.n ^ * * f^? 1 ? KaaW*r*"t*5tt:#«:4:rit+« t> 

C0'>fc< 1 1> 1 »t»»LXV>5 u r co*«tt^^ K 

t^^ 

■*3ft^a»tt*fia«^«>t>«o^ 
v>:ft£w<— h y— ^rtf-fsr ^d^&tiTv^wc, 



auis, rtA-it^^^ftffi^nyyviaeTH«<oTffi 

[0010] *©»ff-ci*;. t hcofi»*5J:^«^S 
[001 1] zhbo>mi\*, £<om«>£.&VZ>&& 

(VII) , #flttt (D) WiSfe-f 1 , o^t>-ca^ (J 
H) ««3Se^i3j:^* (CH) ftgiFffSrl^^ r 
<Dia(57-M*«)>C*Sl4»2. 5 0 Odrn^-^(kb) t E 

5K«>Kltttft3llt4s-f-fe^^ > K4DN A<Z)*fflWSPE^I 

^io*R*jx6» flie-r^^wttttfiWTg^y^^ 

*JK&DNA-fe^^h(*1*«WPe«VII-D J Iirfe 
2±(0/citfi7*t5J:D t t: h$fe&f£2 2±©A.»{57« 

a^TgHae^ascowatiPi i:-e*5„ igH^i^o 

■f-flE<Z>f--f ^Wt^^lfi 1 0 0 0kbT'&3o W^B-S 
ja^fc^5Ct(tlgHfcJ:WgK *fcttigl««^«^i 
trifls»T©4-:fiR€:^rffi^r5 ft IgHh uSCTS.S:* 

WSb&»:*ffiffl-C*a«i lo*fcl*ft<B^M--^ hAX 
(Y AC) ^n— y0)ty {C^TgHh u®g-7-l?: 
^^^5, -^ort^^ig l li®MC7•*ICOV^-C J o^-t? 
o^^rj8^<t*«*fcWe«YAC^n-X«r 
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4rff5. wCD.k5liUTt Mg0(Sra--K1-5DNA7 
[0 0 12] itfcraw&T^^TV-ftft&ftSfcft 

(Borinan) tfl. EMBO. J. (1 9 8 8) 
7:7 2 7-7 3 8), h 9 ^5?,=. „ 

MB«l*a. £©&|CLT, lft&ft:©Jtttti*^D 

m&r-ma a 7 01*79 ^ y >;fljfie/a'Cfi:5, t ©n 0 

t l-Not l®myy?t>V\-m*nU%i£.Tf\<fci$, 

[00 1 3] ^ffl^iicfettst ^tt©±£©fc«>ic 
tt*©W**tt#4yRKfl| LT£>3?fc»*K>«j©ia 7-fc 

any KWftjtea^SWSttafiHFfcfc^T^Sifc 

^•cfltffi^j-e*)^. 4cvvcv*5t>©ttrtftttftfSE^P7* 

[0 0 14] £©fc hDNAfc$S»Lfc«fWWi(*fcWt 

fc* 9 ? ^A*fcttttw»R:ff frfejis, E&*9- y 

^•-y K*^Sfl<j|c&Sfc^fc J.fiWK*££l,!».5 f-9 
> x *? x = y * SMfetfft *b *v 5 . 
[0 0 15] £©t hifeJS^n^y >ifie7rt»4r^fifl* 

afcSKM-Sfcft^n 7" y Vims £t)(ttfUft&?Jg|c 

*s#**©*iafim*MMM-*£ t t»T#**»«. 

* ©St&a<y 7-©^lSttfl:SriBi+*iE h 9 V* 

a V/^&ttftlf & * \\ ( h 9 9 
vil^ctxii^-S-, S9V^*--^— > a v v K9^ 
X7.x^-> 3 v, hfvxOJ'aV, ii/^s^l' 

*ftfiK:UNA«r»A-r5tt«fc/7«LT^5) „ WWfl 
iftx^ffl^rK^Jia^lgWjDNASrifltAL. 

J&©#*fc«teWK*ffimfc£i£3,, o<5<#4vc-?-© 



^oa^©****^^***©**** 

[0 0 16] l«7^*^^ a ^ fjl7lttS 

f-&&;/p -/y vt^= y h»«H«©*ft< 1 1>7 
9 > h tmtkt 5 r i ic J: 9 M'>t 5 r: h * . 
*<Dl&%t h©afcTM4*4-:©fcjS^n7*y y-y-T^ 

*^*©*ft<it>-»©BifcWBt*. m-o^R. 

Mifl:&fi£ i- h 9 7j,-y — > a 1 **$£#© 7- 
fli £4- -f 5 ^ n $£ft©.-f4K© 4- 14 W t!KH*gEv \ 
hi&^ffiSrTOttftf©fc»©^ia^ffi|iJti ,5 
B**fctt#AC«flM-5»^, N9^*->e— > s 

©^Ffflttftlw-f* I ofiH±©^ffittfcLfc»fiHFflE^ 

^fflL, t h©ae^«wt9>'^Aii:e±y < /Ai^aa 
[ooi7] ^ffittft;©fc©(c:-e©jtfe-f^©^^n 

^y Vt^as, )>©««trHlhi-««[M»fi?aEirj» 
(4V, J tfcttC»i1»©.-ci//N>*-, titbits' 

m k«*fc»a>f v h p J'*r$trt9*'f»:i8i:w*n (c© 

ffit 5, Lfc#oTtt»«H7-ttlg43B3RWaCi7»t 

dto^BS * hz * fcraAffi^n y y yt^s y h 

* = K1'5ISfififi0y s/-fe--i?^fis%:©ilc«jc^tfc>4^ 
©> a'*-e?©^a-fe^>'^©A|(c4^Ki 0^$^ 

4v^ttf*a. Aff^p^y H-^a? hae7-H*. 
©^ffl-ttftftatt#*.«»fr» ssnfts^D^jyf 

y hae^-ffi© J ffl«fc^A1"5 i h KQ*. L 

**fcf4 KSEfcR^Lt J ftS«©E^*-&tr^. *fc(4 
Jffi«^^»tt<bSrjKi1-#A^ife<5-t©«««4tS|5* 
fett-»^tr«3IS*€:ff«-f5. r©ffAHCB ObpH 
±"P*0, i©J:5ft#PAtt«flBttinKNA©J8B)Et« 
JJS«^fl:*fc|4 -Su, ffi»r©aiK-fffi©'> 
4< fct>»7 fj%, #4L<»4*4< tt«9 0%** 

[0 0 I 8] v-#Hfifc^<&ffll,>Tr©Jfl|J££|i ! t& 
IC ^ i? x ^ n/gg ^ (0*5 ft v \ ^ 5)- v ^ -> y * 
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^ffiW, oiDllfittHSV-t kjaG^Ffc-fttriMS 

^<o~ftkcoa«^^ ^ft 

[0 0 19] >/V ae^©#ftji|flii* 

[00 20] fflRffl&*<o&fflK# y / 
yr^>gy (pcr) £{frffl-e£S, t<o«**rt© 

v^^*ft5 0 f*<bA/if£>J&£\ rft^<7>ifi8^*T 
^/^$ fctt "ifLSiiBeT- A * ^te^BBtt •> * -7 

£\ HffM 0 Okh«rttx.5»'&"Ca»3K) I 0 Okbp 
a.fcv^ft*f-* KOAXJfefe* (YAC) 



4 ^ttAftEW^Hfe** tiS t - ft£&fa»Ji;:^A 
DNA^tfj^lS^^Al^fSffi^^te^^fflii 

ft£« Z<Djjm\a*X7**y7XhM£ts !)*7s^ 

[0022] iafi©*ft«*rKtt»*i t i , ©ffl«a(27 

ttfi±*r*flli-5rilJ:j:»), feft 
-ALT»2 ©lKlia4s-^£E*:^*ttfli1-S - t VC* 
r^oir^&tttJigL/Iio *ft*tt»Jfc* ««iftC;7 

t <0«r*t©2<2 7-J4*.<0(fci£^B8^S v * WHS t> t 

< ifc»5kbp MLX % iDW-SU<tt / ><£< t fctt l 
Okbp *LTK< :tl:i9fi±ftft7B^y ^ififi^ 
*^*tt h^ffi^n^y viae7J4<*:iSl*-*-Sia 

^p ^ y ^iSfe-^mo^n ^ - ^ ^ f-- - 

[0 0 2 3] ttHlftlft**^^^^^^^^?^ 
±yy^fftt SiSfc-fffi^^A^ft, ^■oH/rCT)h7 

Sftrirt&ttAjffi^nyy 
[0 0 2 4] !S^«st hcoi B ii*5J:r/t KwIkk^J: 
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fcfcJ:9::©J:9 fcft+jfcttftjSMt httfr 

[0025] ttfrttft^t^li^ftftft^p:? i; V 

H2 ' , CH3 ' *yhttCH4 ' *fc«ti*tfe©|a*j3 

JJ-X.S. -tftt ttWHd i o£t k©CH*iJ;tf C k 

C A. Mox; y >-|4 . £ tt-Sy -^Vjgtt 

ft; y->v, r7*yv, i?^yr*4^©h*s/^A 
« ; tfftW* ; t n f 4 £©*fflfl33S©J; 5 *a* 

ft3„ fct^liWO 8 9/07 1 42; WO 8 9/ 
0 9344*J J; UWO 8 8/03 65 9M. H#J» 

c tic J: 9, £©fc^tf<HfflfcttC**«»lc»A& 

fa vsiffawffiffijjt^mr^fcj; fl^fc-f s ©eft 

[0 0 2 6] 4titmt±#9? a— )■/!,): httihft* Sfc 

■< 7 Afc i t |;«t 9 f&©fcA,tf< 

[0 0 2 7] K^*W)ia^fjfi&feifc4^<5fc«) 
*-;><—> a r t a.rf <7 fttjeMflrc 



[0 0 2 8] tttOteftx^l-an^-ttltE^fpfej;^ 
KiMlflEAfcttMIt" 5. )HMll*#|p^6 3~5 H&7- 

d>fc< t t> nas&a oflao^jE • 

tf*j»«!6|fcoV>Tt07H«;%^ ^ y -~>?L1t, 
[0029] q|9UHIb4frt±1: h£Wk *ffcS:5§t«fl.© 
v > 5! > ^/Hry hfci?©3MMM*, /< 

. y ( 0 0 3 0 ] 

(l) JpjSttft^^^-onsi 

^!>»««jaM*+*j:twairB«t^«>6. 4kb e 

coR I 7?^ Vh4rf-*y (Sakano) « x Nature 2 9 
0, 5 6 2-5 6 5, 1 98 I fc«Sf*h-C^5^o- 
^trJHV^THel b/e ^9^; ^5 y 
f-->1tiZ>, !©77^ ^ h (mD J) ifcEcoRI^ 
fkLfcpUC I 9:77*5 K (pmD J) 5« 4 

J££7&£tf2. 9kb^?^^h^Xhol-Scai 
^{'.toT^^S^^ (pmDSJNoo, fel 1 , 

^ fHSV-tk) 7*n*-^-fcj;^7Ky^— vaiy 

*r-&tfl 1 5 ObpXhol-BamH I y?f*>h$;p M 
C 1 Neoa»t,«H*1-5 (h-v^ (Thomas) JSiO 5 *^ 
f- (Capeochi) , Cell, 5 1, 5 0 3-5 12, 19 8 

III*«*Scal3fe«t**U 4lAUft7?^yh 
4*XhoI-ScaI pmD6 JtiJsS-S-L'C, 5 '^e>3 ' 

U.-C*)2j^fi5W:fb'<^^— (pmD« J, Noo) SrftiSI-j- 

(ii^/±-^3kb43j;oto. skb^^^^srfc^,, 

[0 0 3 1 ] S^6 t JlC«t!?$*i,-CV''5v^ h v^ 

(Doetschman) ^, J. Kmbryoi. Exp. Morphol. 8 7 , 2 
7-4 5, 1 9 8 5) , ESmnXME 1 4TG2 a 

(7— /<— (Hooper) Nature, 326, 292-2 
9 5, 1 9 8 7)«r«»f5. KV-f^ny?^Hii 
4~i 7 H fifflr^jf-v^- h7VXi/-yt*^A 

»5t-*t*RLfc^^©c 5 7 D L/b|ti^iWFi^P>3S 
(JX 7 - (Gossler)^, PNAS8 3, 9 06 
5-6 0 6 9, 1 9 8 6) „ r H&WiWKlliC 4 1 8 & 
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?X (Boggs)Sf, Ex.Hemtol. (NY) 14 9, 9 8 8 
-9 9 4, 1 9 8 6fc»HrS;h/Cv^ c iiS»5r hV 
-/v'yMU 4 x i 0 7 /m I *flt i: ft * <fc 5 Wjfr* 
8WiL'C/J^, fiMawjtR-ciii 2nMBK»n 
NAWC, ^^2^M^5nM DNAOff 
(fTT^wnn^^ayt^ 150-250/1 
F 5rC 3 0 0 V<7J®£^5mmSi0<tt;i 0 0mi?»f 

1 5%^^J&EAH9 (fbs) *jj;tf0- 

lE^—^/U^ (DMI2M) Sr-fttf 1 0 0mm:/U-b4J 

2 4H*IH1£2 0 // g/m I G4 1 8 fc^Mttt fc H£& 
[ 0 0 3 2 J hn^^->3^t) 1 0-140 

0. 5ml PRSSr^traiy^^K^^^.-i.— 
U PCKKiJ:6WRItt**.05>«rlitt"W'r5. PGR 
EJCO*«=ttiE*WlC*A (Kim)*3J:i;^?^- (Suit 
hies) , Nucleic Acids Res v 1 6, 8 8 8 7-8 8 9 
3, 1 9 8 8tC«SSJxT^5 (: *<1syhik(D&s BS 
ftttiL&Sli 1 £>PBSfcB»U I 

*U*M % 6wtfcJ:9DNase t^WS-frSe 5 5 ! CT3 

ji I SrPCK^yVT I- 5 MB* 3U 

Taqtf'J >"7*-fc?* 10%DMSOfc^^0, 2m 
MCOdNTP) t^t?2 0|i 1 ©EJfctt^ftt^t^a. 
-^tC^-r o PCRt(|«tt9 2<t, BR^/^-f^ 

£\ 65ti o#[S]cor~- y >-^}3 J;iW*S<o*#T 

-7 >f -v— y rf ;* ^ K ; TGGCGGACCGCTATCCCCCAGG 

ac ^^mmaGGGTcccraTrAct^v^, ztih\*& 

* i/Vitte-f CQPWfen K>0 3 ' fll 6 5 0&JE 

Wv^ fiffliiC 7- IC # ft - f £ E?iJ K #«; L "C V * 5 « 
20* 1 <BEJC»#*S:7;tfi3— 

^l/^ttJ-CflSW 3 2 P7^l/fc 9 ^ » hpXba 
i y 7?/yh'C)!%Z><> 

[0 0 3 3] [*JfcM2] ES»WWv^lgSaj 

Ual b/cv^^Ufy/ A 7^ ^9 y-^b^o->fk 
l P UC18 (p JH) MAL/:, ^Q*$eM'/r*'S 



licoR 177^ y h^rXho 1 *3j;t/Nac 1 "C}BffcL4 
IB«)j5ifc-f-4r^tpft2. 3kbco77^^>-h4:^^J 

itVh (H2 (A) „ BamH Iftft&^tfHfcU ^ 

(HSV-ik) ^n^r-^-JS.tT/aSy ^^y/N 
V*--fc£tf#Jl . lkbpXhoI-Barall I 
h&pMC I Neo*»felWiLfc (h*— (Thomas) *5 
J^yt^f* (Capcochi) , Coil, 5 1, 5 0 3-5 1 
2, 1 9 8 7), ^CD^y^^hfcXhoI-NuoI^ 
.ifeffcp J H^#AU^ffittfb^^-*r4ii!6Ufc (pmH 

6 j , lad 2 (b) &H9) * rtii4*^>rv^*5J:VjE: 

Sit«^H7^7x^i/3 VlfflfcNde I mt'C^it 

»<57-©5 '*5j:tf3 "M^ffiM'f^i^2. 8kb P *s£ 
tWftl. lkbp yytf* V Kfcio 
[0034] (2) ESJBI&WW*. fp>KU- 

liSjWft^JE 1 4TC 2 a (=»7- (Koller) 
X^>-X (Smithies) 1 9 8 9, PNAS, USA, 

8 6, 8 9 3 2-8 9 3 5) *WS*;KTl>5#tt'-Cv 

tt-SLfc (37- (Kolicr) *3<fctf><^>-X (Smithi 
es) 1 9 8 9, PNAS, USA, 86, 8 9 3 2-8 

9 3 5) B ESSitehy^VMU 2XI0 7 / 
mlOfift-CHBS^7 7 (pH7. 0 5, 1 3 7 mM 

NaCK 5mM KC1 , 2mMCaCJ2, 0. 7 mM Na 
2IIP04, 2 1mMIIEPES pII7. 1) IcMffl L 

gy«2 4 0V s 5 0 0iiFSfi*)tK. ^Yt7yK 
^--y^;^-$rfflVN-CfTojt 0 5x l 0 6 <telco^l^ 
hc^u—va v*MS«r I 5%^^Ki*difiL?S^J:U t o. 

1 mM 2 /V^T' hn:^ / -/U^fflo^^/U^^^IE 
>f-^^/V»* (DMEM) ^t?10 0iM-/Wh^ 

y^L/t, > 9 y^f> 2 4 l$iro«iSJft. 

$r2 0 0M/ml G418 *r-&tflftiftfc L^o 
hP?Kl/^-/3^f> 1 2~1 4 Pft4CfcG4 

1 8WtiE S^n^dr^ t^P-t^^ h'CB5^& 

^KD^^-iffx-yyr^^ay (for) 

L"fc3E«pjBil«iaS:*t? 24^u-h^-)x /nr# 

Ltz r . 4 OO^^Sr^fct) 5 ^)©3 n r:-|± o . 
3 m 1 (DP B SSrlSt^y^V K/^'/fa-^CSl, 
^3^ft- (Joyner) (Nature, 3 3 8, 1 5 3-1 
55, I 9 8 9) ^J;oT*ft*hfcJ!7tt-CPCR»W 

2 0 m I COJBnja***, 1 /iMC0^-/7-f 1. 5 
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u Tag ft!) /7<~\!tSj:Xfi2 0 0 nM dNTP^ 
**XT^3 0 H C mm* 9 4 <fc 1 'MlO* >V=f4 V 

-tf-y =f* * KOffi?IJ»*ACGCTATCCCCGCTCCCCAT 

i tMGTCACTGTAAAGACTTOGCGTA "C$> ►) v ^^t>tt^ 
•vf J'ViaC^OBnmH I 05{£©5 ' {RJift I 2 OJfcfc© 

*N&UCV>5„ WWiWft^ili 5 4*51. 4kbp ©7 

7 ?/■ y h^tf-f^s, ao jii ©Kj£ig-g-ife& i %r 

Ufc a = «7^/^-£#A^©3 'Wv^XtRgQg 
£ 7-«Pfcff&-f5 3 2 F 7^/VUfc*5 1 . 4 kbp © Eco 
RI-PslI 77^^S^ofe (l^2#fK0 . 
fc#tH - 5fc*> KS«!«a^e>y/ADNAS-|iW|!!U 

[003 5J (3) 04 1 SWtf-liSapa.-©^ 
6®©G4 1 8l*ii8tt=iBci--^^-5 3 4 <@©^». 

^p>^$ti5^S» CKi. 4kbp)©io©?Ki? 

7V7>CR^TvMMjfeft$;h,fc s £©#5^ TV 
-/WC# 5 4 fa© 3 P £1- f c K Vim U 
Xi?rjzfln~-^ES 3 3D6&PI^Lit 0 Sg2©36 
8fc-<MS fetljfcft 4 0|W©G 4 I 8 «tt=> a =-©#$?■? 
Zh\Z4®<Oi£i>7-4-79T7-vi)ilfiJ£isntL (ES4 
1-ls ES61-1, ES6 5-1, ESI 1 0- 
1) . 

[00361 SMt-rSj iSMEHP© l o« = tf--©^ 
ilfc&i-Z fc» (i ©i&e7»*«1fe&#tt-? 2 a f-tf 
^ , PCR^-r-r^D-vS:JS«U 
y ADNA«rSW»!»Hind III*fc}*Sca I -?Jff{fc: LX 
EcoR I-Pst I ^P-VOJVvfc^y^tffT^flrL 

[0037] wwia**i!:ia**v-Y ^vae*©* 

2o©Hind uiMltoM&it * 9**© 

iafe-^^*Cfo^^fiB,^7 ^ ^pj >- h J: *) t>*H 1 . 9 kbp 
ft^EcoR I-Pst F ^D-^-C^HiL#5Hind III 
V7^Vh«t5 (W2 (C) *HB) . Hind II 
IftiftC £ 5 5 flHcDzKv'-T-w- TV n - V©-tH/v$>t/rHt 
j itfc-f-© 2 o©a t"- -^fltURStifcr t £7n1v< 
* -V*^ U7t„ 3 o«7 ^Ht Lfc 77^^h 
ffl Sftfc. 1 OliRI D^-e^a^riit-^^s ^ 
Oi:RC*-fx*«7?^vh CKi7 6 0bp) -C, t>? 



2. 3kbp ) TfeSaipCK^^^^^n-vo©^. 

nmm^y j r*yh?»>9 % * fc»j© 77/^ 

MUPCR jJ^tV TV P ->©*(£#& t«N«ftt 
***fc.fc$E»r 1 OWSoc I MfeoaW&teJ^jjj© 

mmmzz <b 2 (o *ko . saoi^^s 
, y s>5^ sin©*?? 4 tv a-^mmm'p LX^ 

©8)3. 4kb P co^^^VhdsmSLfc,, ^^v^i, 
/^^U^-^— >3>-|4H»nd TllfcitJfSac I fflfk 

rt'MvfS'fHM. 2kb P *5J:rj?3. 4 kbp 07?^ 

v h\tHUi<o^mcx^xm^^tizx o\zzo-/*-- 

H) ^fsWtALfc. H^3. 5t<0C5 7BL/6Ki 
flai*=7- (Roller) ^ v 1 989 ( hiE) lc«fr$tl 
-C^5^?fera^ 4 ~ 5 J-W^p^ft Lfc^ X^fbA 
^Lfc 0 ESWj«rKy^->>«ySU «f»4DMliM 
l#ifi-e 1 flC^Lfc^M2^fjfi'PjK) lX10 6 /mlt 
*5 i 5 iCftlS Lfc„ jK) 5 u 1 »iWia^<5 7 -< yjlljo 
T«KfigSl4r^tfM2^ I 5 0 it I »«i:jRt^L 
l o~i 5floMJb«r#llfiUti0!)MSRK:ttAL 

»Lfe^ti«ft.Ljae{El«ifeUcC 5 7 B L/6 xd 

tftttl 6~i 8B«fcK*tifc, -HJtl3H-5ES« 
©•^WHfcOfc-CWfcLfc,, Bfltn»&9iA^C 5 7 

?*^J E S m& n E 1 4 T O 2 a 14 1 2 9 / L) / a !? 
^^?>¥liL.^ 0 r«-7^x|43oW*7--iStj^ > y 
="-=fiSe-7-ffiwffi<4A w *t^ite^, pBe^f-*©* 

0«J*I^ESIwa^lH^Lfc-f^ttt»fii:^ y-A&4r 
^LT^S, ^fSttfkLfev^x^^pT'y y£f(Sr 
E smmmiE s 4 i - 1 ^JtkUE-sfc J; 5 icc 
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feW6iWttJSflC«&«*^7«:«:*rU"CV^fc (7 0-9 

0%) . *t$mk\LsMfo&tUs>\*fctemj&&im\siz 

>^ltim^7*rt»?)*«UDNA<0PCR» 

WttSR Lfc*«^B y y yifia^ffisMML A 

[0 0 3 9] (2) ESJtoJfilCjSttSv** I g*y/< 

ttja{2*»*JSttft; 

*«HBJ!I*'St?5. 6kbIIind III-Damll I 7?^ 
y h£Balb /cv)xRyM7^-/7 »J-^?>^P 
— yfbU p Blue script SK^^H^Alt^ 
9*5 KpKJfc4-j#Ufc e pK J trllind II 1*1 J; 
Pst ITftflfbLS J Jte^^tfjft 1 . 7kb77//y 
HtfcifcS-frfc (B3JMH) c *y^J««KB«i-5 
Hind UlSPfficOS ' W«««rfttr5 7 0bp¥»*«8Hi 
nd III 7 7^ > htPCRfcj;!)v?7^ADNA 
a»5>^o— yfcLfc, :«77^> b£Hind TTT- 
Smaf JBffcUfcp T c * P — -V ¥ -fcffA L 
(v—y^. (Marsh) 1 9 8 4, Gene, 3 2, 4 8 1 
-4 8 5) v Kpnl-XhoI-CVJWLfc, Dunll I 
fc^Wb Lfc^rt"** W y ? X /kXf- * i>y 

fefaCT- (HSV-tk) ^n*-#-*5j:tf* 
y *-^xyyNV*-"C«astt6**v>f yyiftrtfi 

1. lkb Xhol-Bamll I yy'/*l/ V 
tpMC 1 Neo35»P>*PHLfc (h— (Thomas) *5£ 
Tf*^*?- (Capecchi) , 1 9 8 7, ±j£) e **v^y 
yy??*> l^&Hind lli-Fst l^ftpK J fc# 

AU #5>'<K#lW5 'fflJlcfo^Pst Um^TStfbb 

fc, :«/7X; KfcKpnI&itfXhoI-CjfifbU t 
0 5 7 ObpKpn i -Xho I iJy^yjy* > b&Kpn 1 
-Xhol WfLfc^^^-©*^v-f ^yaferftOB ' 
m^ftALXTttmt^? (pmK8 J, H3*&) 

&4j*Lfc n pmK 6 J i^fcv^-*^>f ^>y*5j;V*y 

y^7.x^'> 3 y^ri-r^y*^ KfrApaL I -c&tt 
fb tfco w ©j»«fbi«#i|tt*^ *tv-f ^ylfiw 3 

8kb#J;Uf5 7 0bp(Z)E?fiJ«r<rLru>5o 
[0040] (3) G4 1 8 fltttE Sao ~ — 

^^ys^atlilb^^^-coiiSftaK^^y^ hn?Ky 

fc u G 4 I 8 iHttRS =3 n^— fe2oW^7>f 

y ^ y^f- k : cccrrGCi'G'nxirATCcATAAcrctJctWA 

TCAGACCACCCGArreTCI'CirfllV^fc P C UK* 0 tHRffllfc* 

SMfcws 'ifta 7bpc?)<h r %icfc3v^*y/^iB 
(2 T fcfr/fiT fi EMte J: t***^ i/ y a<2 7*cd Xho l 
MLWZ ' WI3 7 ObpfiOt C5fc*>SJEWt»li;LTV^ 



?-</HbLfc8 ottiE^a-y =**^y#^K«:;/n— :/ 
xtci: 1 ?^ i o a ob P 7 7^/y h^±T5o fifio« 

COG 4 1 8 BWi 3 n - -<0 H C R^fft? 3 flO*v?r ^ 
;/rrn~- (15 S 5 6-1 , ES 6 9-4, ES 1 4 7 

-l) #fcas*ufc w zfthv^a^'VyV-'fyfttirc 

[0 0 4 1 ] [*lfeW4] h7^^^7!?7|: 
*3*}5fc b I g<0££ 
(1) W : h?^^ = y^^DNA^^H: 

*S(t5t ka*Jeo4-« , ' 
t fiR«VH6-D-J-Ca-C6««S:^tfSpe I 
"KTfK" (^vy (Berman) 3$, RMRO J. (19 8 
8) 7, 727-738, l^4^H5) Sy<— ^y (Berm 
an) $ (EMDO J. (1988) 7, 727-73 
8) lcJ:oTtBCr*h"Ci/^5r)NA^o--^S:ffliv>f-- 

* htf>A Kifefttt (Y A C) — (s</Utr (Burke) 

Science , 236, 806-81 2) K^n— yfb 

Lfct h7^-/7y"^f>*iifcc km ookb<baa 

fejv* i oo>^p— y*s»f>nfc w rwtflKLfcYAC 

— ^y (Berman) ±3dJ) /H* 
yA««Sctt (^U^ (Durke)*, kifi, ~/y<}>*? 
A x y (Brown.stein) Science , 2 4 4, 13 4 8- 
13 5 1) -CN*S&L/to 

[0 0 4 2] (2) K'^YAC^n-^iA 
HM<©YAC4r£tf>t--;* MWJia^&r^O"-^JT-^ 
*Jv5M^aDNA4:«*Lfc (+*fcfeIgHaC5^ 
J*rt*OJtt*LfcSpo 1 77^>K^YA 
C) u ^©DNASrCIIEFy;v*H"C*>rX»Bi|L, 

ffi»/&r ^ p - ^ y ?> y a c / < y k *9i 9 aa l fc a 
;w^7 7^v h$r7Kyr ^y-c^bu, (S4Wft 

r ^ y=i— b UfcDNA*SttUfcvf>^<©lPR^)3j-^(Z) 
ltt«:ffiAU ^lxt^»ttfckJe«««fflSLfc>^ 
(O 7 SK&A Lfc a r (Djfrd- Mo b 7 y X ^ xsy^ffi 
4rJl^t>IH<ltLfcDNA(0^ny h-^ny hl:J;oT 

[0 0 4 3] v>f^a>fyi;x^'>fl^ftffti L 
"C, YAC DNAttESJMfi : h:/n k^7* 

M»*iri0v«^^coESjima+t#A'*"5 

— (Traver) 1 9 8 9 Proc. Nat i. Acad. Sci. L S 

A, 8 6, 5 8 9 8-5 9 0 2, (Pachnis) 
. ^S, 1 9 9 0, ibid 8 7, 5 1 0 9-5113) 0 $ 
f pMCi NeoftsRw^^v^-yyiftMa^fcJ:^^ 
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fc* pMClNco^#lf^aft^{Cj:origH Y AC£> 
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m^fcioT R S«|£#t ( h Uw^(Traver) 

19 8 9, /^^^(Pachnis) ^, 1 9 9 0),* 
*<0t M«HE?>J*r£t?c 4 1 «SW«=.li SAtiflfei^/flv^X 
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«!«itm v^^Cf-Ca*ft(?)l Okbp Bam 
H I y??* V kjahrK^* ^iBffl-Blse^© j 5 5 87 
7?*lsh05 *flJT-#tr&t>5 " J 5 5 8#t hffi^J 

^tt^na 'fflst 5 (04) „ -ne> 

<^v?X&#Jf*#*?;&- (Tucker)^, PNAS U 
SA, 7 8, 7 6 84-7 6 88, 1 9 8 1 JSiW/? 
y^ry* y (BlankensLein)^ 9 * -f V^KK 
rawinckel) (l 9 8 7, ±») iCf g^tlt^^^a- 

^s/V^>c ^y^y^x^/vx^^yy* jft{5 
-f (IIS V- Ik) ^B j e--^--*5 < tUtjKy^-vxy 

1 5 ObpXho 1 -BamH I > hfipMC 1 Noo 

^fel)lHH-S (=3 9-(Koilor)33J;U^ X(Smith" 
ies), 1 9 8 9, HMD , 6$ry^"fc£0>;79 ^ 

/ > Mctf/in ur xho r ^«3&BamH 1 4d«(c«ift u 

[0 0 4 5J t h«*»frFaEt*trYAC^n--^4» 

feffA*<0#*JiSODNAE^J4r>f y^<— XPCR (-> 
/V/^—^y (Silverman) PNAS, 8 6, 7 4 8 5 
-7 4 8 9, 1 9 8 9) *fc|*X»Bfc*3tf 5^9* $ 
K^^i- (/^>>r (Burke) 1 9 8 7, 
(Garza)*, Science , 2 46, 641-646, 19 
8 9 ; hi/- (Trevor) ^Sl 9 8 9) <fc 0 
(H4»flS) u YACW5 * V6»^iLfct 
hiEM4r^5^ § K+cTj^x j 5 6 SKMKlffllgU 
I^K, YACC03 ' C6*i»A*©t HBBW«:±aeO 
NoojSJlt^r^xC t -C<*£r&t>^9x 5 K1»0>Noo 
j6e-T-Ki*3lfti"5o fcl-, fc hve-vfrx J 5 5 8-fe 
^> y h*r**(OigH YACtl:tt#4L4v^-^ 
h^WnrfiB^— * — (H1S3) , tyhn^r (Cli 
N) ttJltf* -^n^r (TEL) Sr^tf/^-7YA 
C^P--y^^^-t-^^^a-yfb't5 u HtilK: 
t l-C 5-Noo-^£xC f -CaSrJJiJfl!M— x r-JIHR 
"Iffi^-*-- (LEU2) fcjltf* -CDTELSr^MW 



V60NA«rdtr^-7YAC^^^-trj|ttftu C 
*tfcffll*T»Aftni SStStTfLEL'Smte+m&'X 
*U *»OTgH YAC«r^5^-xK«c^h7>x 
fc^^V»aK>Rf1:KJ:53BR-et hv 
6 D N AiB?IJIia^ft|FJIjHlft^^g - Lmjftx. Y A C £r£ 
tf-Y-^han=-«rfttiH"* D -t*va>&t r-C6DN 
A«rfttr^-7YAC^^-«riiittfl:u r*ifcKJ^ 

YAC*£t^-*M**»s (W4) „ :WACS: 

, y [ 0 0 4 6 ] h»0ttft*fcttv\ ftftftK J: 9 fc^fetUK 

[0 0 4 7] COB||lttfrHM(0K^ttWjlr^Xi< 
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[0 0 4 8] ^Mtt*^aiiBi-5^T©flJfT«b*5J:T/1* 
[0 0 4 9] CH*-C*br*fc«WttW*|c«)|l*lx 
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